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(54) Touch-panel operation 

(57) A touch panel and operating method facilitate 
acknowledgement of double tapping touch inputs. Such 
a touch-panel may be located on a display mounted in 
a personal computer of a factory automation device. By 
detecting touch input coordinates during a continuous 
touch input sequence and comparing them with initial 
values, a valid control input can be recognised when the 
coordinates change by more than a predetermined 
amount and subsequently revert to their initial values. 
This facilitates a two finger input sequence. 
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Description 

Field of the Invention 

The present invention relates to touch panels and 
to methods for operating touch panels such as are pro- 
vided on a display for a personal computer, or on a fac- 
tory automation device. 

Background of the Invention 

As personal computers are employed in places oth- 
er than offices, there is an increased demand for new 
input devices that can take the place of the common us- 
er interface that involves the use of a keyboard and a 
mouse. As a result of the request for new input devices, 
attention has been directed to touch-panels, which are 
devices that are attached to the screens of display de- 
vices and that accept data input accomplished by users 
touchingthescreens with their fingers. Currently touch- 
panels are already being used widely as terminal inter- 
faces for financial and factory automation terminals. 

Touch-panels are roughly classified into the type 
shown in Fig. 5, which detect position information by us- 
ing a change in sheet resistance due to the touch of a 
finger, and an optical type (not shown) which acquire 
position information by scanning the X-Y plane and de- 
tecting the shielding by a touching finger. 

When an operator presses an arbitrary area on the 
surface of a touch-panel with his or her finger, the touch- 
panel outputs the location of the position pressed with 
the finger as X-Y two-dimensional position Information. 
An example structure of a sheet resistance touch-panel 
will now be briefly described while referring to Fig. 5. For 
the touch-panel, a sheet for detecting the X directional 
position and a sheet for detecting the Y directional po- 
sition are overlapped. In Fig. 5 Is shown such a sheet 
for one of the directions. The sheet Is provided by at- 
taching two rectangular transparent or translucent elec- 
trodes 2 and 4 opposite each other with an Intervening 
layer that consists of a fluid Insulation material (not 
shown). A predetermined direct current voltage V Is ap- 
plied between one side 6 of the transparent electrode 2 
and an opposite side 8, and the other transparent elec- 
trode 4 Is, for example, grounded at a side 10. Then, 
when a finger touches the transparent electrode 2, 
which thus contacts the transparent electrode 4 to cause 
a short-circuit, the sheet resistance at the transparent 
electrode 2 Is changed, and the change Is employed to 
detect the location of the position that was touched by 
the finger. This type of sheet Is used for both X and Y 
directions so that the two-dimensional location of a 
touch can be detected. 

An example operation during which a finger is used 
to touch such a touch-panel will now be explained while 
referring to Fig. 6. Fig. 6 is a diagram showing informa- 
tion displayed on the display screen of a personal com- 
puter to which a touch-panel is attached. Two windows 



24 and 30 for applications 1 and 2 are shown open. 
Three other applications are represented by icons dis- 
played at the lower left of the screen. 

If the window24for application 1 istobetransverse- 
5 ly extended across the display screen, as indicated by 
the transverse arrow, an area 16 that represents the 
right side vertical frame of the window 24 is touched by 
a finger and while the finger is moved to the right in con- 
tact with the tough-panel, the area 1 6 is extended. Sim- 
10 ilarly if the window 24 is to be enlarged in the direction 
indicated by the diagonally lower right arrow, the window 
lower right corner 18 is pressed with a finger and the 
finger is moved diagonally to the lower right, so that the 
window 24 is enlarged. 
is When the function represented by an icon "m" 20 in 
the window 24 is to be activated, a finger is placed within 
the frame of the icon 20 and the frame is tapped once 
(single-tapping) with the finger, so that the function for 
the Icon 20 Is activated. In the same manner, if a scroll 
20 bar Is to be operated, a finger is placed within the frame 
for a scrolling arrow 22 and single-tapping is used to 
scroll the frame. 

When the window 24 is to be closed, a frame 1 4 at 
the upper left corner of the window 24 is tapped twice 
25 (double-tapping) with a finger. Similarly, when an Icon 
1 2 at the lower left corner on the screen is to be opened, 
double-tapping with a finger is performed within the 
frame for the Icon 1 2. 

By using the touch-panel, an operator can use his 
30 or her finger to directly control the moving of a pointer 
on a display screen and the clicking of a pointer, which 
are functions that are conventionally performed by using 
a mouse and a button provided on the mouse. 

However, recently, as display resolution for person- 
35 al computers Is being Increased and application dis- 
plays are becoming complicated, the size of the win- 
dows to be displayed, the size of the displays In the win- 
dows, and the sizes of Icons are reduced. Further, while 
pointing and clicking are easily performed with a mouse, 
40 comparable operations where a finger Is used to give 
direct Instructions are difficult. 

Especially for the double-tapping of a touch-panel 
with a finger, which corresponds to the double clicking 
of a mouse, accurate performance Is extremely difficult, 
45 except for the case where the resolution of a display and 
the resolution for position detection on a touch panel Is 
low, and the case where a special process Is performed 
to especially extend an area for which double-tapping Is 
available. 

so A data Input method using double-tapping on a con- 
ventional touch panel would require that the exact, same 
place on a touch-panel be pressed twice within a short 
time. This manipulation can be performed so long as a 
touch area is large. However, to move applications in a 
55 plurality of windows on a display of a PC, a higher res- 
olution that provides an effect which is similartothat pro- 
vided by double clicking using a mouse and pointer is 
required, and conventional double-tapping cannot pre- 
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vide the desired effect. 

Altliougli toucli input systems using fingers do not 
require special devices, sucli as a pen, and are excellent 
as user interfaces for devices that are used by large 
numbers of people, such as on-line terminals in banks 
or FA controllers, the employment of touch-panels is lim- 
ited because of the above described problems. Actually 
in the above application fields, only a single-tapping 
function is demonstrated and a double-tapping function 
is not provided. 

However, current general-purpose operating sys- 
tems (OSs), such as OS/2 (trademark of IBM Corp.), 
and most application programs are provided with the 
presumption that single clicking and double clicking of 
the left button of a mouse will be employed. To use these 
software programs with a touch-panel, the touch-panel 
must somehow be made to acknowledge double-tap- 
ping. 

It is one object of the present invention to provide a 
method for driving a touch panel, by which the acknowl- 
edging of double tapping is facilitated for a touch-panel 
that is located on a high resolution display mounted in 
a personal computer of a factory automation device, and 
a touch input method. 

Disclosure of the Invention 

To achieve the above object, according to the 
present invention, a touch-panel driving method com- 
prises the steps of: pressing a desired location on a 
touch-panel, which is located on a display by using a 
first pressing means, and tapping a location that is dif- 
ferent from the desired location by using a second 
pressing means; outputting from the touch-panel coor- 
dinate data that is different by a predetermined amount 
from coordinate data at the desired position; and em- 
ploying coordinate data, which is output from the touch- 
panel and is obtained before and after tapping is per- 
formed, to determine whether or not to acknowledge 
that double tapping has been performed at the desired 
position. 

Further, to achieve the above object, there is pro- 
vided a touch input method, for a touch-panel, by which 
while a desired location on the touch-panel located on 
a display is pressed by using a first pressing means, a 
location that is different from the desired position is 
tapped by using a second pressing means. 

In addition, to achieve the above object, in the touch 
input method for a touch-panel, operator's fingers serve 
as the first and the second pressing means. 

According to the present invention, unlike conven- 
tional double-tapping, a finger does not have to be used 
to press a target location twice within a short time. In 
other words, as a finger does not have to be released 
from the target location, double-tapping can be accu- 
rately and easily acknowledged. 

According to the present invention, double-tapping 
is identified by using position information for a first finger 



before and after a short period during which another 
place is tapped by a second finger. Even when the first 
finger that is pressed against the target location is un- 
steady and moves slightly, the entire operation for dou- 
5 ble-tapping is substantially enhanced compared with 
the instability of conventional double-tapping with a sin- 
gle finger. 

Brief Description of the Drawings 

The preferred embodiment of the present invention 
will now be described by way of example while referring 
to Figs. 1 through 6 in which:- 

Fig. 1 is a diagram illustrating a touch input method 
according to one embodiment of the present invention. 

Fig. 2 is a graph showing the touch input method 
according to the embodiment of the present invention. 

Fig. 3 is a graph showing touch input by convention- 
al double-tapping. 

Fig. 4 is a flowchart for explaining a touch-panel 
driving method according to the embodiment of the 
present invention. 

Fig. 5 is a diagram for explaining the structure of a 
touch-panel. 

Fig. 6 is a diagram for explaining an input method 
for a touch-panel. 

Detailed Description 

First, the processing for enabling a touch-panel to 
acknowledge double-tapping will be described while re- 
ferring to Fig. 1 . 

In Fig. 1 (a), suppose that an icon 36 which is to be 
opened by double-tapping is present on a display 
screen to which a touch-panel 32 is attached. An index 
finger 34 of an operator is pressed down within the frame 
of the icon 36. The location of the icon 36 where the 
index finger 34 is placed is output by the touch-panel 32. 

While the index finger 34 remains in contact with 
the icon 36 on the touch-panel 32, a different location 
on the touch panel 32 is tapped by a middle finger 40, 
for example (see Fig. 1 (b). On a common sheet resist- 
ance touch-panel, when touch input has occurred at two 
places at a specific time, the middle position between 
the two positions is output as coordinate data. There- 
fore, so long as the touch-panel 32 is in contact with the 
middle finger 40 in Fig. 1 (b), a position indicated by the 
distal end of an arrow 42, i.e., a position at the midpoint 
of a line that runs from the index finger 34 to the middle 
finger 40, is output by the touch-panel 32. 

In Fig. 1(c) is shown the state wherein the tapping 
within a predetermined time by the middle finger 40 that 
is shown in Fig. 1 (b) has been completed, and the index 
finger 34 continues to contact the icon 36 on the touch- 
panel 32. At this time, as is indicated by the distal end 
of an arrow, the location of the index finger 34 on the 
icon 36 is output, instead of the position at the midpoint 
of the line running between the index finger 34 and the 
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middle finger 40. 

Tlie processing for acl<nowledging Xhe double-tap- 
ping has been explained. Thereafter, the index finger 34 
is released from the touch-panel 32 to begin a succeed- 
ing process. 

While in Fig. 1 is shown the positioning for the 
processing for acknowledging double-tapping, the em- 
bodiment of the present invention will be described in 
detail by also referring to Fig. 2, in which a time series 
is employed to describe the processing. In Fig. 2, the 
horizontal axis represents time and the vertical axis rep- 
resents a positional change in the X direction output by 
the touch-panel 32. The positional change due to the 
movement of a finger while the touch-panel 32 is being 
pressed by the finger is represented by two dimensions 
in the X-Y direction. To make the description easy to un- 
derstand, however, the positional change in the X direc- 
tion will be specifically employed. 

In Fig. 2, suppose that the time where the frame of 
the icon 36 begins to be pressed by the index finger 34 
is a start position 50. The start position 50 is located 
between two frame edges 36R and 36L of the icon 36 
in the X direction. 

The output by the touch panel 32, which is produced 
as a result of the contact by the index finger 34, varies 
in consonance with the positional changes for the index 
finger 34 during time T1 within a predetermined period 
Twait (e.g., 0.5 second), which is determined in advance 
by a device driver of the touch-panel 32. 

After T1 , tapping by the middle finger 40 is per- 
formed during time 12 within a predetermined period 
Ttap (e.g., 0.2 second), which is determined by the de- 
vice driver of the touch-panel 32. The output from the 
touch-panel 32 is changed to a position 54 that is the 
midpoint between the position 52 where the index finger 
34 was located at time T1 and the position when tapping 
was begun by the middle finger 40. 

At this time, if the value of the position 54 is a pre- 
determined value or greater, which was determined by 
the device driver that serves as a touch-panel driver, the 
coordinate data for the position 52 is regarded as the 
first tapping position in double-tapping. 

Then, when the time T2, wherein there is a slight 
positional change, has elapsed and the middle finger 40 
is released from the touch-panel 32 at a position 56, tap- 
ping is completed and the output by the touch-panel 32 
indicates a position 58 at which the touch-panel 32 is 
pressed by the index finger 34, as is indicated by the 
broken line, even during the tapping by the middle finger 
40. 

If a difference between the position 52 and the po- 
sition 58 falls within a permissible range that is deter- 
mined by the device driver for the touch-panel 32, the 
position 58 is regarded as the second tapping position, 
and the device driver notifies the system of the occur- 
rence of the double-tapping at the icon 36. Line 60C rep- 
resents the first tapping position 52, and permissible val- 
ues 60R and 60L which are predetermined amounts are 



set as the upper and lower limits, with the tapping posi- 
tion 52 as the center. 

Thereafter, the index finger 34 is released from the 
touch-panel 32 at an end position 62 and the output from 
s the touch-panel 32 is 0. According to this embodiment, 
while the touch-panel located on a display is pressed at 
a desired position by the index finger, which is a first 
pressing means, a position that is different from the de- 
sired position is tapped by the middle finger, which is a 
second pressing means. Coordinate data that is differ- 
ent by a predetermined amount from the coordinate data 
for the desired position is output by the touch-panel. And 
coordinate data, which is output by the touch-panel and 
which is obtained before and after tapping is performed, 
is employed to determine whether or not to acknowl- 
edge that double tapping has been performed at the de- 
sired position. 

As is described above, while the touch-panel locat- 
ed on a display is pressed at a desired position by the 
index finger, which is a first pressing means, a position 
that is different from the desired position is tapped by 
the middle finger which is a second pressing means, so 
that the double-tapping on the touch-panel can be pre- 
cisely acknowledged, even with a high resolution dis- 
play. 

As a comparison example, a conventional double- 
tapping method will now be explained while referring to 
Fig. 3, which shows the transient positional changes for 
a finger in the X direction. 

In conventional double-tapping, continuity in time for 
maintaining a position within a desired permissible 
range is cut off between the first tap and the second tap 
that is performed by a single finger. Thus, even when 
the positional locus up to the position 52, which is ob- 
tained by the first tap, is the same as is shown in Fig. 2, 
probably, the distance difference between the position 
52 and the position 64, which is obtained by the second 
tap, will be great. 

According to the method of the present invention for 
acknowledging double-tapping, since the touch-panel 
32 can be continuously pressed by the index finger, the 
difference between the first and the second tapping po- 
sitions, which is acquired within a brief time by the tap- 
ping with the middle finger, can fall within the permissible 
range. 

It is easy to change the program of a device driver 
for a touch-panel. When the above described series of 
phenomena occurs, a properly programmed device 
driver notifies the OS of the occurrence of double-tap- 
ping. 

A driving method performed by the touch-panel 
driver (device driver) according to the embodiment of 
the present invention will now be described while refer- 
ring to the flowchart in Fig. 4. 

First, a check is performed to determine whether or 
not touch input has been made at the touch-panel 32 
(step 10). If, at step 10, touch input is confirmed, a timer 
for predetermined times Twait and Ttap is initialized, 
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which is used to determine whether or not the touch in- 
put is double-tapping (step 20). 

At steps 30 and 40, while time T1 is being counted, 
time T1 is compared with Twait to determine whether or 
not the input (e.g., the pressing by using a finger) at step 
10 has continued for a predetermined time. If T1 > Twait, 
the input is assumed not to be double-tapping and the 
processing is thereafter terminated. If T1 < Twait, it is 
assumed that the first depression has been performed, 
and a check is performed to determine whether the out- 
put from the touch-panel 32 during that period has been 
changed by a predetermined value or more (step 50). 
When the output from the touch-panel 32 has been 
changed by the predetermined value or more, it is as- 
sumed that the second depression has been performed. 

When, at step 50, the output by the touch-panel 32 
is changed by the predetermined value or more, the co- 
ordinate data, which represent the depression position 
based on the data that was output immediately before 
the output of the touch-panel 32 was changed, is stored 
as the first tapping position (step 60). 

When, at step 50, the second depression is as- 
sumed, at steps 70 and 80 time T2 is compared with 
Ttap while time T2 is counted. If T2 > Ttap, it is assumed 
that double-tapping has not been performed, and the 
processing Is thereafter terminated. If 12 < Ttap, the 
second depression Is considered to have been complet- 
ed and a check Is then performed to determine whether 
the output from the touch-panel 32 has been changed 
by a predetermined value or more (step 90). 

If, at step 90, the output from the touch-panel 32 
has been changed by the predetermined value or more, 
coordinate data, which represent the depression posi- 
tion based on the data that was output Immediately after 
the output from the touch-panel 32 was changed. Is 
stored as the second tapping position (step 100). 

Following this, a check Is performed to determine 
whether or not the stored second tapping position falls 
within a predetermined range for the first tapping posi- 
tion (step 110). If the second tapping position Is within 
the predetermined range. It Is ascertained that double- 
tapping has occurred at the first tapping position (step 
1 20). If the second tapping position falls outside the pre- 
determined range. It Is assumed that double-tapping 
has not occurred, and the processing Is thereafter ter- 
minated. 

The length of predetermined time periods Twait and 
Ttap may be properly determined In consonance with 
the speed at which operator's fingers are moved. Or, 
while taking the speed of movement Into consideration, 
the time length may be arbitrarily changed within a pre- 
determined range. Further, a predetermined range for a 
change in the output by a touch-panel may be properly 
altered in consonance with a display resolution, a reso- 
lution of the output of a touch-panel, and a display di- 
mension. 

In this manner, a special hardware device is not re- 
quired and only a simple alteration of a device driver en- 



sures an accurate double-tapping function. Further, ac- 
cording to the present invention, there is no need to re- 
write the OS and application programs. 

Besides the above embodiment, various other mod- 
5 ifications are available for the present invention. Al- 
though a sheet resistance touch-panel is employed for 
this embodiment of the present invention, the present 
invention is not limited to this, and can be applied in the 
same manner for a so-called optical touch-panel. 
10 In addition, although the index finger and the middle 
finger are employed as preferred touch input means for 
this embodiment, the index fingers of both hands may 
be employed. In this case, while the icon 36 is pressed 
by one of the Index fingers, the other index finger may 
15 be used for tapping. Further, the touch input means is 
not limited to fingers, and a pen or another similar rod- 
shaped article can be used. 

Although the positions 52 and 58 serve as double- 
tapping positions in this embodiment, a device driver 
20 can be differently programmed, and sampling can be 
performed for data for the position 52 obtained a prede- 
termined time before, and data for the position 58 ob- 
tained a predetermined time after, so that these posi- 
tions are regarded as positions for acknowledging dou- 
25 ble-tapplng. 



Claims 

1 . A method of operating a touch-panel comprising the 
steps of:- 

detectlng touch input coordinates over a time 
Interval during which the panel Is continuously 
touched In a touch Input sequence; 

comparing the coordinates during said Interval 
to determine changes therein; 

and. If said coordinates change from their Initial 
values by more than a predetermined amount 
and subsequently revert to values within said 
predetermined amount of their Initial values, ac- 
cepting the touch Input sequence as a valid 
control Input. 

2. A method as claimed In claim 1 comprising the fur- 
ther steps of timing an Initial period (T1) during 
which said coordinates maintain their Initial values 
within said predetermined amount and. If said timed 
Initial period exceeds a predetermined period 
(Twait), rejecting said touch input sequence as a 
valid control input. 

3. A method as claimed in claim 1 or claim 2 compris- 
ing the further step of timing an intermediate period 
(T2) during which said coordinates differ by more 
than said predetermined amount from their initial 
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values and, if said timed intermediate period ex- 
ceeds a furtlier predetermined period (Ttap), reject- 
ing said input sequence as a valid control input. 

A touch panel having a driver circuit, the driver cir- s 
cult including means for determining the coordi- 
nates of a touch input and which averages the co- 
ordinates of two concurrent touch inputs; 

means for storing the coordinates of an initial io 
touch input; 

means for comparing determined coordinates 
with said stored initial coordinates during a 
touch input sequence over an interval of time is 
and, if said coordinates differ by more than a 
predetermined amount and subsequently re- 
vert to a difference of less than said predeter- 
mined amount, accepting the touch input se- 
quence as a valid control input. 20 

Atouch panel as claimed in claim 4further including 
timing means for timing an initial period (T1 ) during 
which said coordinates maintain their initial values 
within said predetermined amount, said comparing 25 
means rejecting said touch Input sequence as a val- 
id control Input If said timed Initial period exceeds a 
predetermined period (Twalt). 

A touch panel as claimed In claim 1 or claim 2 In 30 
which the timing means Is arranged to time an In- 
termediate period (T2) during which said coordi- 
nates differ by more than said predetermined 
amount from their Initial values, said comparing 
means rejecting said touch Input sequence as a val- 3S 
Id control Input If said timed Intermediate period ex- 
ceeds a further predetermined period (Ttap). 
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Description 

Field of the Invention 

[0001] The present invention relates to touch panels 
and to methods for operating touch panels such as are 
provided on a display for a personal computer, or on a 
factory automation device. 

Bacl<ground of the Invention 

[0002] As personal computers are employed in places 
other than offices, there is an increased demand for new 
input devices that can tal<e the place of the common us- 
er interface that involves the use of a keyboard and a 
mouse. As a result of the request for new input devices, 
attention has been directed to touch-panels, which are 
devices that are attached to the screens of display de- 
vices and that accept data input accomplished by users 
touching the screens with their fingers. Currently, touch- 
panels are already being used widely as terminal inter- 
faces for financial and factory automation terminals. 
[0003] Touch-panels are roughly classified into the 
type shown in Fig. 5, which detect position information 
by using a change in sheet resistance due to the touch 
of afinger, and an optical type (not shown) which acquire 
position information by scanning the X-Y plane and de- 
tecting the shielding by a touching finger. 
[0004] When an operator presses an arbitrary area on 
the surface of a touch-panel with his or her finger, the 
touch-panel outputs the location of the position pressed 
with the finger as X-Y two-dimensional position informa- 
tion. An example structure of a sheet resistance touch- 
panel will now be briefly described while referring to Fig. 
5. For the touch-panel, a sheet for detecting the X direc- 
tional position and a sheet for detecting the Y directional 
position are overlapped. In Fig. 5 is shown such a sheet 
for one of the directions. The sheet is provided by at- 
taching two rectangular transparent or translucent elec- 
trodes 2 and 4 opposite each other with an intervening 
layer that consists of a fluid insulation material (not 
shown). A predetermined direct current voltage V is ap- 
plied between one side 6 of the transparent electrode 2 
and an opposite side 8, and the other transparent elec- 
trode 4 is, for example, grounded at a side 10. Then, 
when a finger touches the transparent electrode 2, 
which thus contacts the transparent electrode 4 to cause 
a short-circuit, the sheet resistance at the transparent 
electrode 2 is changed, and the change is employed to 
detect the location of the position that was touched by 
the finger. This type of sheet is used for both X and Y 
directions so that the two-dimensional location of a 
touch can be detected. 

[0005] An example operation during which a finger is 
used to touch such a touch-panel will now be explained 
while referring to Fig. 6. Fig. 6 is a diagram showing in- 
formation displayed on the display screen of a personal 
computer to which a touch-panel is attached. Two win- 



dows 24 and 30 for applications 1 and 2 are shown open. 
Three other applications are represented by icons dis- 
played at the lower left of the screen. 
[0006] If the window 24 for application 1 is to be trans- 

5 versely extended across the display screen, as indicat- 
ed by the transverse arrow, an area 16 that represents 
the right side vertical frame of the window 24 is touched 
by a finger, and while the finger is moved to the right in 
contact with the tough-panel, the area 16 is extended. 

10 Similarly, if the window 24 is to be enlarged in the direc- 
tion indicated by the diagonally lower right arrow, the 
window lower right corner 18 is pressed with a finger 
and the finger is moved diagonally to the lower right, so 
that the window 24 is enlarged. 

15 [0007] When the function represented by an icon"'m" 
20 in the window 24 is to be activated, a finger is placed 
within the frame of the icon 20 and the frame is tapped 
once (single-tapping) with the finger, so that the function 
for the icon 20 is activated. In the same manner, if a 

20 scroll bar is to be operated, a finger is placed within the 
frame for a scrolling arrow 22 and single-tapping is used 
to scroll the frame. 

[0008] When the window 24 is to be closed, a frame 
14 at the upper left corner of the window 24 is tapped 
25 twice (double-tapping) with a finger. Similarly, when an 
icon 12 at the lower left corner on the screen is to be 
opened, double-tapping with a finger is performed within 
the frame for the icon 12. 

[0009] By using the touch-panel, an operator can use 

30 his or her finger to directly control the moving of a pointer 
on a display screen and the clicking of a pointer, which 
are functions that are conventionally performed by using 
a mouse and a button provided on the mouse. 
[0010] However, recently, as display resolution for 

35 personal computers is being increased and application 
displays are becoming complicated, the size of the win- 
dows to be displayed, the size of the displays in the win- 
dows, and the sizes of icons are reduced. Further, while 
pointing and clicking are easily performed with a mouse, 

40 comparable operations where a finger is used to give 
direct instructions are difficult. 
[0011] Especially for the double-tapping of a touch- 
panel with a finger, which corresponds to the double 
clicking of a mouse; accurate performance is extremely 

45 difficult, except for the case where the resolution of a 
display and the resolution for position detection on a 
touch panel is low, and the case where a special process 
is performed to especially extend an area for which dou- 
ble-tapping is available. 

50 [0012] A data input method using double-tapping on 
a conventional touch panel would require that the exact, 
same place on a touch-panel be pressed twice within a 
short time. This manipulation can be performed so long 
as a touch area is large. However, to move applications 

55 in a plurality of windows on a display of a PC, a higher 
resolution that provides an effect which is similar to that 
provided by double clicking using a mouse and pointer 
is required, and conventional double-tapping cannot 
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provide the desired effect. 

[0013] Altfiougfi toucfi input systems using fingers do 
not require special devices, sucfi as a pen, and are ex- 
cellent as user interfaces for devices that are used by 
large numbers of people, such as on-line terminals in 
banks or FA controllers, the employment of touch-pan- 
els is limited because of the above described problems. 
Actually, in the above application fields, only a single- 
tapping function is demonstrated and a double-tapping 
function is not provided. 

[0014] However, current general-purpose operating 
systems (OSs), such as OS/2 (trademark of IBM Corp.), 
and most application programs are provided with the 
presumption that single clicking and double clicking of 
the left button of a mouse will be employed. To use these 
software programs with a touch-panel, the touch-panel 
must somehow be made to acknowledge double-tap- 
ping. 

[0015] It is one object of the present invention to pro- 
vide a method for driving a touch panel, by which the 
acknowledging of double tapping is facilitated for a 
touch-panel that is located on a high resolution display 
mounted in a personal computer of a factory automation 
device, and a touch input method. 

Disclosure of the Invention 

[0016] To achieve the above object, according to the 
present invention as set forth in claims 1 and 4, a touch- 
panel driving method and a corresponding touch panel 
comprises the features of: pressing a desired location 
on a touch-panel, which is located on a display, by using 
a first pressing means, and tapping a location that is dif- 
ferent from the desired location by using a second 
pressing means; outputting from the touch-panel coor- 
dinate data that is different by a predetermined amount 
from coordinate data at the desired position; and em- 
ploying coordinate data, which is output from the touch- 
panel and is obtained before and after tapping is per- 
formed, to determine whether or not to acknowledge 
that double tapping has been performed at the desired 
position. 

[0017] Further, to achieve the above object, there is 
provided a touch input method, for a touch-panel, by 
which while a desired location on the touch-panel locat- 
ed on a display is pressed by using a first pressing 
means, a location that is different from the desired po- 
sition is tapped by using a second pressing means. 
[0018] In addition, to achieve the above object, in the 
touch input method for a touch-panel, operator's fingers 
serve as the first and the second pressing means. 
[0019] According to the present invention, unlike con- 
ventional double-tapping, a finger does not have to be 
used to press a target location twice within a short time. 
In other words, as a finger does not have to be released 
from the target location, double-tapping can be accu- 
rately and easily acknowledged. 
[0020] According to the present invention, double- 



tapping is identified by using position information for a 
first finger before and after a short period during which 
another place is tapped by a second finger. Even when 
the first finger that is pressed against the target location 
5 is unsteady and moves slightly, the entire operation for 
double-tapping is substantially enhanced compared 
with the instability of conventional double-tapping with 
a single finger. 

[0021] Specific embodiments of the invention are set 
10 forth in dependent claims 2, 3, 5 and 6. 

Brief Description of the Drawings 

[0022] The preferred embodiment of the present in- 
15 vention will now be described by way of example while 
referring to Figs. 1 through 6 in which:- 
[0023] Fig. 1 is a diagram illustrating a touch input 
method according to one embodiment of the present in- 
vention. 

20 [0024] Fig. 2 is a graph showing the touch input meth- 
od according to the embodiment of the present inven- 
tion. 

[0025] Fig. 3 is a graph showing touch input by con- 
ventional double-tapping. 
25 [0026] Fig. 4 is a flowchart for explaining a touch-pan- 
el driving method according to the embodiment of the 
present invention. 

[0027] Fig. 5 is a diagram for explaining the structure 
of a touch-panel. 
30 [0028] Fig. 6 is a diagram for explaining an input meth- 
od for a touch-panel. 

Detailed Description 

35 [0029] First, the processing for enabling a touch-pan- 
el to acknowledge double-tapping will be described 
while referring to Fig. 1. In Fig. 1(a), suppose that an 
icon 36 which is to be opened by double-tapping is 
present on a display screen to which a touch-panel 32 
40 is attached. An index finger 34 of an operator is pressed 
down within the frame of the icon 36. The location of the 
icon 36 where the index finger 34 is placed is output by 
the touch-panel 32. 

[0030] While the index finger 34 remains in contact 
45 with the icon 36 on the touch-panel 32, a different loca- 
tion on the touch panel 32 is tapped by a middle finger 
40, for example (see Fig. 1(b). On a common sheet re- 
sistance touch-panel, when touch input has occurred at 
two places at a specific time, the middle position be- 
so tween the two positions is output as coordinate data. 
Therefore, so long as the touch-panel 32 is in contact 
with the middle finger40 in Fig. 1(b), a position indicated 
by the distal end of an arrow 42, i.e., a position at the 
midpoint of a line that runs from the index finger 34 to 
55 the middle finger 40, is output by the touch-panel 32. 
[0031] In Fig. 1(c) is shown the state wherein the tap- 
ping within a predetermined time by the middle finger 
40 that is shown in Fig. 1 (b) has been completed, and 
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the index finger 34 continues to contact tlie icon 36 on 
the touch-panel 32. At this time, as is indicated by the 
distal end of an arrow, the location of the index finger 34 
on the icon 36 is output, instead of the position at the 
midpoint of the line running between the index finger 34 
and the middle finger 40. 

[0032] The processing for acl<nowledging the double- 
tapping has been explained. Thereafter, the index finger 
34 is released from the touch-panel 32 to begin a suc- 
ceeding process. 

[0033] While in Fig. 1 is shown the positioning for the 
processing for acknowledging double-tapping, the em- 
bodiment of the present invention will be described in 
detail by also referring to Fig. 2, in which a time series 
is employed to describe the processing. In Fig. 2, the 
horizontal axis represents time and the vertical axis rep- 
resents a positional change in the X direction output by 
the touch-panel 32. The positional change due to the 
movement of a finger while the touch-panel 32 is being 
pressed by the finger is represented by two dimensions 
in the X-Y direction. To make the description easy to un- 
derstand, however, the positional change in the X direc- 
tion will be specifically employed. 
[0034] In Fig. 2, suppose that the time where the 
frame of the icon 36 begins to be pressed by the index 
finger 34 is a start position 50. The start position 50 is 
located between two frame edges 36R and 36L of the 
icon 36 In the X direction. 

[0035] The output by the touch panel 32, which is pro- 
duced as a result of the contact by the Index finger 34, 
varies In consonance with the positional changes for the 
Index finger 34 during time T1 within a predetermined 
period Twait (e.g., 0.5 second), which Is determined In 
advance by a device driver of the touch-panel 32. 
[0036] After T1 , tapping by the middle finger 40 Is per- 
formed during time T2 within a predetermined period 
Ttap (e.g., 0.2 second), which Is determined by the de- 
vice driver of the touch-panel 32. The output from the 
touch-panel 32 Is changed to a position 54 that Is the 
midpoint between the position 52 where the Index finger 
34 was located at time T1 and the position when tapping 
was begun by the middle finger 40. 
[0037] At this time. If the value of the position 54 Is a 
predetermined value or greater, which was determined 
by the device driver that serves as a touch-panel driver, 
the coordinate data for the position 52 Is regarded as 
the first tapping position In double-tapping. 
[0038] Then, when the time T2, wherein there Is a 
slight positional change, has elapsed and the middle fin- 
ger 40 is released from the touch-panel 32 at a position 
56, tapping is completed and the output by the touch- 
panel 32 indicates a position 58 at which the touch-panel 
32 is pressed by the index finger 34, as is indicated by 
the broken line, even during the tapping by the middle 
finger 40. 

[0039] If a difference between the position 52 and the 
position 58 falls within a permissible range that is deter- 
mined by the device driver for the touch-panel 32, the 



position 58 is regarded as the second tapping position, 
and the device driver notifies the system of the occur- 
rence of the double-tapping at the icon 36. Line 60C rep- 
resents the first tapping position 52, and permissible val- 
5 ues 60R and 60L which are predetermined amounts are 
set as the upper and lower limits, with the tapping posi- 
tion 52 as the center. 

[0040] Thereafter, the index finger 34 is released from 
the touch-panel 32 at an end position 62 and the output 

10 from the touch-panel 32 is 0. According to this embodi- 
ment, while the touch-panel located on a display is 
pressed at a desired position by the index finger, which 
is a first pressing means, a position that is different from 
the desired position is tapped by the middle finger, which 

15 is a second pressing means. Coordinate data that is dif- 
ferent by a predetermined amount from the coordinate 
data for the desired position is output by the touch-pan- 
el. And coordinate data, which is output by the touch- 
panel and which is obtained before and after tapping is 

20 performed, is employed to determine whether or not to 
acknowledge that double tapping has been performed 
at the desired position. 

[0041] As Is described above, while the touch-panel 
located on a display Is pressed at a desired position by 
25 the Index finger, which Is a first pressing means, a po- 
sition that Is different from the desired position is tapped 
by the middle finger, which Is a second pressing means, 
so that the double-tapping on the touch-panel can be 
precisely acknowledged, even with a high resolution dls- 
30 play. 

[0042] As a comparison example, a conventional dou- 
ble-tapping method will now be explained while referring 
to Fig. 3, which shows the transient positional changes 
for a finger In the X direction. In conventional double- 
ts tapping, continuity In time for maintaining a position 
within a desired permissible range Is cut off between the 
first tap and the second tap that Is performed by a single 
finger. Thus, even when the positional locus up to the 
position 52, which Is obtained by the first tap. Is the same 
40 as Is shown In Fig. 2, probably, the distance difference 
between the position 52 and the position 64, which Is 
obtained by the second tap, will be great. 
[0043] According to the method of the present Inven- 
tion for acknowledging double-tapping, since the touch- 
es panel 32 can be continuously pressed by the Index fin- 
ger, the difference between the first and the second tap- 
ping positions, which Is acquired within a brief time by 
the tapping with the middle finger, can fall within the per- 
missible range. 
50 [0044] It Is easy to change the program of a device 
driver for a touch-panel. When the above described se- 
ries of phenomena occurs, a properly programmed de- 
vice driver notifies the OS of the occurrence of double- 
tapping. 

55 [0045] A driving method performed by the touch-pan- 
el driver (device driver) according to the embodiment of 
the present invention will now be described while refer- 
ring to the flowchart In Fig. 4. 
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[0046] First, a check is performed to determine wlieth- 
er or not toucli input lias been made at the touch-panel 
32 (step 10). If, at step 10, touch input is confirmed, a 
timer for predetermined times Twait and Ttap is initial- 
ized, which is used to determine whether or not the 
touch input is double-tapping (step 20). 
[0047] At steps 30 and 40, while time T1 is being 
counted, time T1 is compared with Twait to determine 
whether or not the input (e.g., the pressing by using a 
finger) at step 10 has continued for a predetermined 
time. If T1 > Twait, the input is assumed not to be double- 
tapping and the processing is thereafter terminated. If 
Tl < Twait, it is assumed that the first depression has 
been performed, and a check is performed to determine 
whether the output from the touch-panel 32 during that 
period has been changed by a predetermined value or 
more (step 50). When the output from the touch-panel 
32 has been changed by the predetermined value or 
more, it is assumed that the second depression has 
been performed. 

[0048] When, at step 50, the output by the touch-pan- 
el 32 is changed by the predetermined value or more, 
the coordinate data, which represent the depression po- 
sition based on the data that was output immediately 
before the output of the touch-panel 32 was changed, 
is stored as the first tapping position (step 60). 
[0049] When, at step 50, the second depression is as- 
sumed, at steps 70 and 80 time 12 is compared with 
Ttap while time T2 is counted. If T2 > Ttap, it is assumed 
that double-tapping has not been performed, and the 
processing is thereafter terminated. If T2 < Ttap, the 
second depression is considered to have been complet- 
ed and a checl< is then performed to determine whether 
the output from the touch-panel 32 has been changed 
by a predetermined value or more (step 90). 
[0050] If, at step 90, the output from the touch-panel 
32 has been changed by the predetermined value or 
more, coordinate data, which represent the depression 
position based on the data that was output immediately 
after the output from the touch-panel 32 was changed, 
is stored as the second tapping position (step 100). 
[0051] Following this, a checl< is performed to deter- 
mine whether or not the stored second tapping position 
fails within a predetermined range for the first tapping 
position (step 1 1 0). If the second tapping position is with- 
in the predetermined range, it is ascertained that dou- 
ble-tapping has occurred at the first tapping position 
(step 120). If the second tapping position fails outside 
the predetermined range, it is assumed that double-tap- 
ping has not occurred, and the processing is thereafter 
terminated. 

[0052] The length of predetermined time periods 
Twait and Ttap may be properly determined in conso- 
nance with the speed at which operator's fingers are 
moved. Or, while taking the speed of movement into 
consideration, the time length may be arbitrarily 
changed within a predetermined range. Further, a pre- 
determined range for a change in the output by a touch- 



panel may be properly altered in consonance with a dis- 
play resolution, a resolution of the output of a touch-pan- 
el, and a display dimension. 

[0053] In this manner, a special hardware device is 
5 not required and only a simple alteration of a device driv- 
er ensures an accurate double-tapping function. Fur- 
ther, according to the present invention, there is no need 
to rewrite the OS and application programs. 
[0054] Besides the above embodiment, various other 
10 modifications are available for the present invention. Al- 
though a sheet resistance touch-panel is employed for 
this embodiment of the present invention, the present 
invention is not limited to this, and can be applied in the 
same manner for a so-called optical touch-panel. 
15 [0055] In addition; although the index finger and the 
middle finger are employed as preferred touch input 
means for this embodiment, the index fingers of both 
hands may be employed. In this case, while the icon 36 
is pressed by one of the index fingers, the other index 
20 finger may be used for tapping. Further, the touch input 
means is not limited to fingers, and a pen or another 
similar rod-shaped article can be used. 
[0056] Although the positions 52 and 58 serve as dou- 
ble-tapping positions in this embodiment, a device driver 
25 can be differently programmed, and sampling can be 
performed for data for the position 52 obtained a prede- 
termined time before, and data for the position 58 ob- 
tained a predetermined time after, so that these posi- 
tions are regarded as positions for acl<nowiedging dou- 
30 bie-tapping. 



Claims 

35 1 . A method of operating a touch-panel (32) compris- 
ing the steps of:- 

detecting touch input coordinates over a time 
interval during which the panel is continuously 
40 touched in a touch input sequence; 

comparing the coordinates during said interval 
to determine changes therein; 

45 and, if said coordinates change from their initial 

values by more than a predetermined amount 
(42) and subsequently revert to values within 
said predetermined amount of their initial val- 
ues, accepting the touch input sequence as a 

50 valid control input. 

2. A method as claimed in claim 1 comprising the fur- 
ther steps of timing an initial period (Tl) during 
which said coordinates maintain their initial values 
55 within said predetermined amount and, if said timed 
initial period exceeds a predetermined period 
(Twait), rejecting said touch input sequence as a 
valid control input. 
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A method as claimed in claim 1 or claim 2 compris- 
ing the further step of timing an intermediate period 
(T2) during which said coordinates differ by more 
than said predetermined amount from their initial 
values and, if said timed intermediate period ex- 
ceeds a further predetermined period (Ttap), reject- 
ing said input sequence as a valid control input. 

A touch panel (32) having a driver circuit, the driver 
circuit including means for determining the coordi- 
nates of a touch input and which averages the co- 
ordinates of two concurrent touch inputs; 

means for storing the coordinates of an initial 

touch input (36); 

means for comparing determined coordinates 
with said stored initial coordinates during a 
touch input sequence over an interval of time 
and, if said coordinates differ by more than a 
predetermined amount (42) and subsequently 
revert to a difference of less than said prede- 
termined amount, accepting the touch input se- 
quence as a valid control input. 



A touch panel as claimed in claim 4 further including 
timing means for timing an initial period (T1 ) during 
which said coordinates maintain their initial values 
within said predetermined amount, said comparing 
means rejecting said touch input sequence as a val- 
id control input if said timed initial period exceeds a 
predetermined period (Twait). 



ten von ihren Anfangswerten um mehr als ein 
vorgegebenes Ma(3 (42) abweichen und an- 
schlieBend zu Werten innerhalb des vorgege- 
benen MaBes ihrer anfanglichen Werte zuruck- 
kehren. 



Verfahren nach Anspruch 1, das die weiteren 
Schritte der Zeitmessung einer Anfangsperiode 
(T1), wahrend der die Koordinaten ihre Anfangs- 
werte innerhalb des vorgegebenen MaBes halten, 
und, wenn die gemessene Anfangsperiode eine 
vorgegebene Periode (Twait) ubersteigt, eines Zu- 
ruckweisens der Beruhreingabesequenz als gultige 
Steuereingabe umfasst. 



Verfahren nach Anspruch 1 oder Anspruch 2, das 
den weiteren Schritt der Zeitmessung einer Zwi- 
schenperiode (T2), wahrend der die Koordinaten 
um mehr als das vorgegebene MaB von ihren An- 
fangswerten abweichen, und, wenn die gemessene 
Zwischenperiode eine vorgegebene Periode (Ttap) 
ubersteigt, eines Zuruckweisens der Eingabese- 
quenz als gultige Steuereingabe umfasst. 

Beruhrbedienfeld (32) mit einem Treiberschaltkreis, 
wobei der Treiberschaltkreis Mittel zum Bestimmen 
der Koordinaten einer Beruhreingabe beinhaltet 
und die Koordinaten zweier gleichzeitiger Be- 
ruhreingaben mittelt; 



Mittein zum Speichern der Koordinaten einer 
anfanglichen Beruhreingabe (36) ; 



6. A touch panel as claimed in claim 4 or claim 5 in 
which the timing means is arranged to time an in- 35 
termediate period (T2) during which said coordi- 
nates differ by more than said predetermined 
amount from their Initial values, said comparing 
means rejecting said touch input sequence as a val- 
id control input if said timed intermediate period ex- 40 
ceeds a further predetermined period (Ttap). 



Mittein zum Vergleichen erfasster Koordinaten 
mit den gespeicherten Anfangskoordinaten 
wahrend einer Beruhreingabesequenz uber ei- 
ne Zeitspanne hinweg und Akzeptieren der Be- 
ruhreingabesequenz als gultige Steuereinga- 
be, wenn die Koordinaten um mehr als ein vor- 
gegebenes MaB (42) abweichen und anschlie- 
Bend zu einer Differenz von weniger als dem 
vorgegebenen MaB zuruckkehren. 



Patentanspriiche 

1. Verfahren zum Betrieb eines BerOhrbedienfeldes 
(32), das folgende Schritte umfasst: 

Detektieren von Beriihreingabekoordinaten 
uber eine Zeitspanne hinweg, wahrend der das 
Bedienfeld kontinuierlich in einer Beruhreinga- 
besequenz beruhrt wird; 

Vergleichen der Koordinaten wahrend der Zeit- 
spanne, um Anderungen darin zu bestimmen; 

und Akzeptieren der Beruhreingabesequenz 
als gultige Steuereingabe, wenn die Koordina- 



5. Beruhrbedienfeld nach Anspruch 4, das des Weite- 
45 ren Zeitmessmittel zur Zeitmessung einer Anfangs- 
periode (T1) beinhaltet, wahrend der die Koordina- 
ten ihre Anfangswerte innerhalb des vorgegebenen 
MaBes halten, wobei die Vergleichsmittel die Be- 
ruhreingabesequenz als gultige Steuereingabe zu- 

50 ruckweisen, wenn die gemessene anfangliche Pe- 
riode eine vorgegebene Periode (Twait) ubersteigt. 

6. Beruhrbedienfeld nach Anspruch 4 oder Anspruch 
5, bei dem die Zeitmessmittel dazu angeordnet 

55 sind, eine Zwischenperiode (T2) zu messen, wah- 
rend der die Koordinaten um mehr als das vorge- 
gebene MaB von ihren Anfangswerten abweichen, 
wobei die Vergleichsmittel die Beruhreingabese- 
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quenz als gultige Steuereingabe zuruckweisen, 
wenn die gemessene Zwischenperiode eine weite- 
re vorgegebene Periods (Ttap) ubersteigt. 



Revendications 

1 . Un precede de fonctionnement d'un panneau tactile 
(32), comprenant les etapes consistant a : 

detecter des coordonnees d'entree tactile sur 
la duree d'un intervalle de temps pendant le- 
quel le panneau est soumis de fagon continue 
a un toucher, en une sequence d'entree tactile ; 
comparer les coordonnees durant ledit interval- 
le, afin de determiner les changements s'y 
etant produits ; 

et, s'il y a changement desdites coordonnees 
par rapport a leurs valeurs initiales, ceci d'une 
valeur superieure a une quantite (42) predeter- 
mines, puis retour a des valeurs situees dans 
la plage de ladite quantite predeterminee par 
rapport a leurs valeurs initiales, acceptation de 
la sequence d'entree tactile comme entree de 
commande valide. 

2. Un precede selon la revendication 1, comprenant 
les etapes supplementaires consistant a mesurer la 
duree d'une periode Initiale (T1 ) durant laquelle les- 
dites coordonnees conservent leurs valeurs initia- 
les dans dans la plage de ladite quantite predeter- 
minee et, si ladite periode initiale mesuree depasse 
une duree de periode predeterminee (Twait), rejeter 
ladite sequence d'entree tactile en tant qu'entree de 
commande valide. 



sur la duree d'un intervalle de temps et, si les- 
dites coordonnees sont differentes de plus de 
la valeur d'une quantite predeterminee (42) et 
subsequemment reviennent a une valeur don- 
5 nant une difference inferieure a la plage de la- 

dite quantite predeterminee, accepter la se- 
quence d'entree tactile en 
tant qu'entree de commande valide. 

10 5. Un panneau tactile selon la revendication 4, com- 
prenant en outre des moyens de mesure de la duree 
pour mesurer une periode initiale (T1) durant la- 
quelle lesdites coordonnees conservent leurs va- 
leurs initiales dans ladite quantite predeterminee, 

?5 lesdits moyens de comparaison rejetant ladite se- 
quence d'entree tactile en tant qu'entree de com- 
mande valide si la duree mesuree de ladite periode 
initiale depasse une periode predeterminee (Twait). 

20 6. Un panneau tactile selon la revendication 4 ou la 
revendication 2, dans lequel les moyens de mesure 
de la duree sont agences pour mesurer la duree 
d'une periode intermediaire (T2), durant laquelle 
lesdites coordonnees different de plus de ladite 

25 quantite predeterminee par rapport a leurs valeurs 
initiales, lesdits moyens de comparaison rejetant la- 
dite sequence d'entree tactile en tant qu'entree de 
commande valide si ladite periode intermediaire 
mesuree depasse une autre periode predeterminee 

30 (Ttap). 
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3. Un precede selon la revendication 1 ou la revendi- 
cation 2, comprenant I'etape supplementaire de 
mesure de la duree d'une periode intermediaire 
(T2) durant laquelle lesdites coordonnees different, 40 
de plus que de ladite quantite predeterminee, par 
rapport a leurs valeurs initiales et, si la duree de la- 
dite periode intermediaire est superieure a une 
autre periode predeterminee (Ttap), rejeter ladite 
sequence d'entree en tant qu'entree de commande 45 
valide. 



4. Un panneau tactile (32) comportant un circuit pilote, 
le circuit pilote comprenant des moyens pour deter- 
miner les coordonnees d'une entree tactile et for- so 
mant la moyenne des coordonnees de deux entrees 

tactiles simultanees ; 



des moyens pour stocker les coordonnees 
d'une entree tactile initiale (36) ; 55 
des moyens pour comparer des coordonnees 
determinees auxdites coordonnees initiales 
stockees durant une sequence d'entree tactile. 
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